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WHAT IS CLAIMED IS: 

f\ method for flnhnnr.ing n digital image channel co m prised of a 
plurality of image pixels, said method comprising the steps of: 

(a) splitting the digital image channel into firsta*rosecond 
signals that substantially comprise the digital image channej^aid first and second 
signals each characterized by image values correspondirfg to the image pixels; 

(b) providing a predeterminedjdne scale conversion to enhance 
the digital image channel; y 

(c) providing image values from the first signal corresponding 
to image pixels from a region of the btfiage: 

(d) identifying^ statistical characteristic of the image pixels in 
the region; / 

(e) norafalizing the predetermined tone scale conversion for the 
statistical characteristic/in order to generate a normalized tone scale conversion; 

(f) / performing the normalized tone scale conversion on a 
central pixel of the region in order to generate a first signal with enhanced image 
values; and / 

/ (g) combining the first signal with enhanced image values and 
the second^signal to generate an enhanced digital image channel. 



su 



2. The method of claim 1 in which the fi^st signal is a low pass 
~the second signaTTs" 




3. The method oi^rtaim 1 in^whK^rtHefirst signal is a pedestals 
characteristic of edges iji^h^i^itaWmage channel and the second signal is 
feristic of texture in the digital image channel. 



4. The m^liliiu-oi-^^ the second signal rs mudiiied' 
- befbfelt io combined with the first signa l - 
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id of claim 1 in which the region of step (c) comprises^ 
providing image pixels from a two dimensional region distributed arouncph^ 
central pixel. 

6. The method of claim 5 in which the region of step (c) comprises 
a 5 X 5 or smaller array of image pixels. 

7. The method of claim 1 in wjatfch step (d) comprises determining 
a gradient value within the region. 

8. The method of clai^i 7 in which the gradient value is derived 
from a maximum and a minimum jfalue for the region. 




9. The methodof claim 8 in which the gradient value is computed 
from the difference between maximum and minimum image values of image pixels 
within the region. 

10. T/ne method of claim 7 in which the gradient value is computed 
from the differenc^ between average maximum and minimum values across 
respective pluraLfties of image pixels comprising portions of the region. 



1 1 . The method of claim 1 in which step (b) includes the 
applicationy6f a predetermined tone scale function, step (e) comprises normalizing 
the value of the central image pixel input to the tone scale function with a scaling 
functionVbased on the statistical characteristic, and step (f) comprises mapping the 
scaled value of the central pixel through the tone scale function to generate an 
intermediate output value. 



12. The method of claim 1 1 in which step (f) further comprises 
pffocessingjJie4ft tei iiiediate -vaLugof the central image pixel output from the tc^fe 
soale function with a function that is theim^rse^the scaling functioj 
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_ 13. The method of dai ^n 1 ™ wh^Vt ct^p (K) iVirliiH^gtfra — - 
application of a predetermined tone scale function and step (g)<5omprises 
normalizing the coordinates of the tone scale function)>£sed on the statistical 
characteristic. / 

14. The method of claim 1/fn which step (b) includes application of 
a predetermined tone scale function, and the method further comprises the step of 
adjusting a parameter of the tone scale function based on the statistical 
characteristic of the region. / 

15. The meth/d of claim 14 in which the step of adjusting a 
parameter of the tone scale/function comprises varying the slope of the tone scale 
function. / 

16. Ttfe method of claim 1 in which the steps (c) - (f) are repeated 
for consecutive overlapping regions such that contiguous central pixels are 
processed through/the tone scale conversion. 

A 7. The method of claim 16 wherein steps (e) - (f) include 
application ot a predetermined tone scale function to all central image pixels 
processed tMrough the normalized tone scale conversion. 

/ 18. The method of claim 1 in which step (b) includes the 
application of a predetermined tone scale function having input and output 
coordinates, step (e) comprises normalizing the input coordinate of the tone scale 
function with a scaling function based on the statistical characteristic and 
normalizing the value of the central pixel output from the tone scale function based 
onAhe inverse of the scaling function, and then step (f) comprises mapping the 
val ue of thec entral pixelthrough-fee-t6ne scale function to generate a scaled 
output pixel. 
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_ 19. The method of claim 1 in which step (b) includes the . 

application of a predetermined tone scale function having input aiad^output 
coordinates, step (e) comprises normalizing the value of thj^^entral pixel input to 
the tone scale function with a scaling function base&jm the statistical 
characteristic and normalizing the output coordn^te of the tone scale function 
based on the inverse of the scaling functionymid then step (f) comprises mapping 
the scaled value of the central pixel through the tone scale function to generate a 
processed output pixel. / 

20. A method for enhancing a digital image processed through a 
digital image channel comprised of a plurality of image pixels, the method 
comprising the steps of: / 

(a) splitting the digital image into first and second signals that 
substantially compriseyflie digital image channel, said first and second signals each 
characterized by image pixel values corresponding to the image pixels; 

(b) receiving an image pixel value of the first signal from a spatial 
region of the digital image; 

{t) receiving a tone scale function; 

/(d) calculating a statistical parameter based on the values of other 
pixels of the first signal in the spatial region of the digital image; 

/ (e) generating a scaling function based upon the statistical 

parameter/ 

/ (f) generating a first intermediate value from the image pixel value 
and the scaling function; 

/ (g) generating a second intermediate value from the first 

intermediate value and the tone scale function; 

/ (h) generating an enhanced pixel value from an inverse of the 

scaling function and the second intermediate value; 

/ ^ — {i) comtrrni»g4liefirst signal with the enhanced pixel value and the 
^ond signal to generate an enhanced^i^rtaLimage channel. 
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— 21. The method of c lsn* yi ?° m whirh t h o fint lirnnl in n lovr 
signal and the second signal is a high pass signal. 



22. The method of claim 20 in which the fi^t signal is a pedestal 
signal characteristic of edges in the digital image chajtfiel and the second signal is 
a texture signal characteristic of texture in the digital image channel. 

23. The method of claim 2yin which the second signal is modified 
before it is combined with the first sij 

24. The method of claim 20 further comprising the step of 
repeating steps (b) and (d) - (i/in order to generate an enhanced pixel for each 
image pixel in the digital image channel. 

25. Theinethod of claim 20 wherein the statistical parameter of 
step (d) is the maximum or minimum of the pixel values from the spatial region of 
the digital image channel. 

The method of claim 25 wherein the statistical parameter is 
used to norm^ize the tone scale function thereby generating a normalized tone 
scale functic 

27. The method of claim 26 wherein the statistical parameter is 
used to formalize the original pixel value creating a normalized pixel value. 



28. The method of claim 27 wherein the normalized pixel value is 
mod/fied by the normalized tone scale function. 



29. The method of claim 27 wherein the tone scale function is a 



m 
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predetermined sigmoid function used for each pixel in the digital h»age. 



3 1 . The method of claim 29 wherein tjae tone scale function is a 
predetermined sigmoid function that is normalized to create a normalized sigmoid 
function. 

32. The method of p&im 31 wherein the normalized pixel value is 
modified by the normalized sigmoid function. 




33. The method of claim 29 wherein the step of using a sigmoid 
function is further comprised of determining the standard deviation of the sigmoid 
function based upor/ihe statistical parameters. 

54. A computer program product for enhancing a digital image 
channel comt/rised of a plurality of image pixels, said computer program product 
comprising/ a computer readable storage medium having a computer program 
stored thqreon for performing the steps of: 

(a) splitting the digital image channel into first and second 
signal/ that substantially comprise the digital image channel, said first and second 
signals each characterized by image values corresponding to the image pixels; 

(b) providing a predetermined tone scale conversion to enhance 
th^f digital image channel; 

(c) providing image values from the first signal corresponding 
image pixels from a region of the image: 

(d) identifying a statistical characteristic of the image pixels in 

/the region; 

JOQnnalizing the predetermined tone scale conversion fbpthe 

'statistical characteristic in ordrrlTTTnTmrntr n nnrmnlirrrl tono inrtrTnTTvrnion; 
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pprforr ping the normalized tone g ^alr_^ nvprdnn r>n g 

central pixel of the region in orr^^crgenerate a first signal with enhanced image 
values; and 

combining the first signal with enhanced image values ^nd 
thrj^rrxrii d nifj i nl I n M 'l h r.i i r 'i n i ul i .m rnd d iri talj rnrirr channel. 



35. The computer 
signalis a low pass si 




of claim 34 in which the first 
signal is a high pass signal. 



io. Ihe c omputer piugiam product of claim 3 4 in which the fir st 
signal is a pedestal signal characteristic of edges in the digital imaggjehSnnel and 
the second signal is a texture signal characteristic of textiai^hfthe digital image 
channel. 

37. The computer prograflfproduct of claim 34 in which the second 
signal is modified before it is combjiled with the first signal. 

38. The conaputer program product of claim 34 in which the region 
of step (c) comprises providing image pixels from a two dimensional region 
distributed around ti*e central pixel. 

^39. The computer program product of claim 38 in which the region 
of step (c) (Emprises a 5 X 5 or smaller array of image pixels. 



40. The computer program product of claim 34 in which step (d) 
comprises determining a gradient value within the region. 



41 . The computer program product of claim 40 in which the 
value is deiWed iiom-aanaarinmm and a minimum value for the regii 
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(42. The computer program pioducl uf ildiui 41 in whioh the -; 
gradient value is computed from the difference between maximum^HtT minimum 
image values of image pixels within the region. 
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43. The computer program produpt'of claim 40 in which the 
gradient value is computed from the different between average maximum and 
minimum values across respective plura^ues of image pixels comprising portions 
of the region. 

44. The computer program product of claim 34 in which step (b) 
includes the application of a/predetermined tone scale function, step (e) comprises 
normalizing the value of tne central image pixel input to the tone scale function 
with a scaling function Joased on the statistical characteristic, and step (f) comprises 
mapping the scaled value of the central pixel through the tone scale function to 
generate an intermediate output value. 

4>6 . The computer program product of claim 44 in which step (f) 
further comprises processing the intermediate value of the central image pixel 
output from tj^e tone scale function with a function that is the inverse of the scaling 
function. 

46. The computer program product of claim 34 in which step (b) 
includes fhe application of a predetermined tone scale function and step (e) 
comprises normalizing the coordinates of the tone scale function based on the 
statistic/a! characteristic. 



47. The computer program product of claim 34 in which step (b) 
inclufles application of a predetermined tone scale function/and the method further 
comprises the step of adjusting a parameter of the tontfscale function based on the 
stat/^titJal characteristic of the regie 
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mmmm 4S. The computer program product of claim 47 in which the step of 
adjusting a parameter of the tone scale function comprises varying the slope o£*hS^ 
tone scale function. 

49. The computer program product of clajj*f34 in which the steps 
(c) - (f) are repeated for consecutive overlapping regiwis such that contiguous 
central pixels are processed through the tone scaje conversion. 

50. The computer program'product of claim 49 wherein steps (e) - 
(f) include application of a predetermined tone scale function to all central image 
pixels processed through the normalised tone scale conversion. 

5 1 . The computer program product of claim 34 in which step (b) 
includes the application of apredetermined tone scale function having input and 
output coordinates, step (e/comprises normalizing the input coordinate of the tone 
scale function with a scaling function based on the statistical characteristic and 
normalizing the value eff the central pixel output from the tone scale function based 
on the inverse of theicaling function, and then step (f) comprises mapping the 
value of the central/pixel through the tone scale function to generate a scaled 
output pixel. / 

/52. The computer program product of claim 34 in which step (b) 
includes the Application of a predetermined tone scale function having input and 
output coominates, step (e) comprises normalizing the value of the central pixel 
input to the tone scale function with a scaling function based on the statistical 
characteristic and normalizing the output coordinate of the tone scale function 
based on the inverse of the scaling function, and/hen step (f) comprises mapping 
the scaled value of the central pixel througl>tne tone scale function to generate a 



